Effects of combinations of maternal agents on the fetal cerebrum in rat--ethanol or caffeine with X-irradiation in utero.
Fetal cerebral development influenced by maternal ethanol or caffeine either singly or in combination with X-irradiation was investigated in rat. Female Wistar rats were given 20% ethanol, 0.04% caffeine and water during the premating period and pregnancy, and 0.03% vitamin E only during pregnancy. Pregnant rats were X-irradiated with 100R or sham-irradiated on gestational day 13. Ethanol-treatment alone much reduced the fetal body and cerebral weights, and X-irradiation alone resulted in great reductions in weight and DNA concentration in the fetal cerebrum. The reduction in body weight with ethanol exceeded that with X-irradiation, therefore, the addition of X-irradiation had no effect on that of ethanol. The reduction in cerebral weight on X-irradiation exceeded that with ethanol, thus the addition of ethanol had only a slight effect on that with X-irradiation. The decrease in body and cerebral weights and the increase in lipid peroxide (LP) formation on caffeine-treatment and the decrease in cerebral weight and the increase in LP on vitamin E-treatment were inhibited by X-irradiation as compared to the combined effects of the other drink treatments. The increase in placental weight and the decrease in cerebral weight on ethanol-treatment and the decrease in placental, body and cerebral weights on caffeine-treatment, which findings were covered by the addition of X-irradiation, became much clearer on single drink treatment. Independently of X-irradiation, ethanol-treatment resulted in increased fetal mortality and LP, and decreased body weight. These results suggest that the combined effects of maternal agents on live fetuses should be investigated as to whether they act independently of or dependently with each other and how the effects appear either singly or mixed.